1. Introduction {#s0005}
===============

People with obesity face societal biases that result in discrimination at school, work, and general everyday settings ([@bb0150]). These biases also exist within health care, where medical students, ([@bb0195]) physicians, ([@bb0070], [@bb0100], [@bb0085]) and other care team members ([@bb0175]) may view or treat patients with obesity differently than those of healthy weight. Provider biases are described as "explicit" if the provider is aware of and able to verbalize the bias ([@bb0185]). For example, in a 2003 survey of US primary-care physicians (PCPs), one third of respondents viewed patients with obesity as "weak-willed, sloppy or lazy." In contrast, some bias in health care is "implicit" --- unconscious patterns of thinking, which nonetheless, may impact care delivery and the patient\'s experience of care ([@bb0070], [@bb0185], [@bb0140]). Explicit and implicit biases may both negatively impact health ([@bb0135]). Patients with obesity may, for example, avoid going to the doctor or miss important screenings, because of prior negative experiences in a healthcare setting ([@bb0005], [@bb0205], [@bb0160]).

Although there is growing evidence that the healthcare setting can be unwelcoming to patients with obesity, less attention has focused on the potential for heterogeneity according to other patient characteristics, such as race or ethnicity. Prior research has examined the impact of patient race/ethnicity on care delivery within pain management, ([@bb0210]) cancer screening, ([@bb0130]) and cardiovascular care, ([@bb0170]) where explicit and implicit biases around racial/ethnic minority patients may influence the care that doctors provide ([@bb0075], [@bb0125]) or patients\' perception of care ([@bb0130]). For racial/ethnic minorities, the experience of weight-related care may particularly differ from that of non-Hispanic whites, due to cultural differences in body image and norms around diet and physical activity, ([@bb0155], [@bb0115]) as well as differing propensity toward weight misperception ([@bb0030], [@bb0055], [@bb0050]).

In this study, we sought to understand whether the patient experience related to obesity differs across racial/ethnic groups. We hypothesized that patients from minority racial/ethnic groups, particularly those with cultural norms embracing heavier body weights, would report different experiences and preferences than non-Hispanic whites.

2. Methods {#s0010}
==========

2.1. Data source {#s0015}
----------------

The Patient Outcomes Research to Advance Learning (PORTAL) network is a clinical data research network funded by the Patient Centered Outcomes Research Institute to promote collaboration across several large health systems with electronic medical records (EMR) ([@bb0120]). It includes all of the Kaiser Permanente regions, Group Health Cooperative, Health Partners, and Denver Health. Within PORTAL, a cohort of overweight and obese adults (age ≥ 18) was identified, and included adult members in a participating health plan between 1/2012 and 12/2013 2012--2013, who had a non-pregnant body mass index (BMI) ≥ 23 kg/m^2^ in the EMR (to include individuals with lower BMI cutoffs for overweight, such as Asians). This "obesity cohort" includes over 5 million adults and will serve as the basis for a number of observational studies of overweight and obesity.

2.2. Survey administration and overview {#s0020}
---------------------------------------

Between March and July 2015, we conducted a cross-sectional survey on a subsample of the obesity cohort to better understand the health care experiences of overweight and obese patients. We randomly sampled 5400 cohort members equally distributed across three geographically diverse Kaiser Permanente regions (Southeast, Northern and Southern California, Hawaii, Colorado, and Northwest) and Denver Health sites. For the survey, we selected for English or Spanish speakers with BMI ≥ 25 kg/m^2^ who had at least one outpatient visit in the prior 12 months. We oversampled patients with BMI ≥ 40 kg/m^2^, as this group might have lower response rates due to high likelihood of prior weight stigma experiences in the healthcare setting ([@bb0150], [@bb0180]). The study was approved by the Kaiser Permanente Southern California (KPSC) Institutional Review Board, with other sites ceding review.

A written survey taking approximately 10 min to complete, consisting of 36 multiple choice and fill-in-the-blank items, was mailed to 5400 individuals deemed eligible based on EMR information. The survey was offered in English or Spanish, based on a patient\'s written language preference noted in the EMR. If a mailed response was not received within 4 weeks, we attempted telephone contact for verbal survey administration. From the original sample (n = 5400), 1569 individuals (29%) did not respond, 925 (17%) refused, and 114 (2%) were ineligible -- making our eligible denominator 5286. Our overall response rate was 53% (2197 written; 614 phone).

2.3. Independent variable {#s0025}
-------------------------

The primary independent variable was a respondent\'s racial/ethnic group, categorized as: 1) non-Hispanic white (white), 2) non-Hispanic black (black), 3) Hispanic, 4) Asian, or 5) Native Hawaiian/Other Pacific Islanders/American Indian/Native Alaskan (NA/PI). We combined the NA/PI group due to very small sample sizes of individual subgroups. If a survey indicated multiple races (240, 8.5%) or no race was selected (100, 3.5%), we grouped individuals according to EMR-recorded race/ethnicity, which is not necessarily self-reported, and uses an algorithm to prioritize the least-represented group in cases where a patient is from multiple race/ethnic backgrounds. To validate the EMR-measure, we tested for agreement between survey and EMR race/ethnicity when both were present, finding excellent agreement (92% of cases matched). Overall missingness for race/ethnicity was \< 1%.

2.4. Dependent variables {#s0030}
------------------------

Dependent variables focused on patients\' perceptions of the health care experience related to being overweight or obese, using 7 items based on the Rudd Center\'s Patient Survey of Weight-Sensitive Healthcare Practices ([@bb0165]). Respondents were asked to complete the items based on services received at their usual place of care, from their PCPs. Respondents described whether and how often: (a) their providers brought up their weight during a clinic visit; (b) they avoid coming to their provider because they do not want to be weighed or have a discussion about their weight; and (c) their providers were able to appropriately address their weight-related concerns in a supportive fashion (response choices: Frequently, Sometimes, No, Don\'t Remember, or Not Applicable). Next, they were asked whether they think that their provider understands the physical and emotional challenges faced by individuals who are overweight or obese (response choices: Yes, No, Don\'t Remember, or Not applicable). Finally, they were asked a series of questions about what kind of weight management options had been discussed with them, and what they wanted more information about (i.e., dietary changes, physical activity, classes, medications, meal replacements, and bariatric surgery). Non-response rates varied by question (**Appendix A: Table A.2**), and missingness tended to be \< 4% (overall responses, not separated by race, are provided in **Appendix A:Table A.3**).

2.5. Covariates {#s0035}
---------------

We generated covariates using EMR data and survey responses. EMR-derived variables included: sex, age category (18--39, 40--59, ≥ 60), diabetes, hypertension, Charlson Index score (0, 1, 2, 3, 4 or higher) as an overall measure of morbidity, ([@bb0045]) Medicaid enrollment, language preference, site and BMI. Survey-derived variables included: emotional well-being (PHQ-4), ([@bb0110]) perceived weight status (overweight, not overweight), and educational attainment (less than high school, high school graduate or GED, college graduate).

2.6. Statistical analysis {#s0040}
-------------------------

We excluded individuals with missing data (6 respondents missing race/ethnicity; 80 missing other covariates), leaving 2725 respondents in our final analysis ([Table 1](#t0005){ref-type="table"}). Descriptive statistics were generated and compared across racial/ethnic groups using Kruskal-Wallis and Chi-Square testing, as appropriate.

To evaluate the association between a patient\'s race/ethnicity and their perceived weight management experience, we estimated odds ratios using multinomial logistic regression adjusted for the above covariates. White patients served as the reference group for the analyses. The reference answer choice for each survey question was selected through a combination of theoretical usefulness and response rate allowing for stable estimates. Analyses were conducted using R software, version 3.2.1.

3. Results {#s0045}
==========

3.1. Population characteristics {#s0050}
-------------------------------

Among the included 2725 respondents, mean age was 52.7 (SD 15) years, with 79.5% of respondents over 40 years ([Table 1](#t0005){ref-type="table"}). More women than men participated -- 61.7% were female. Our sample was diverse, with 21.1% of respondents identifying as black, 14.6% Hispanic, 5.8% Asian, 6.7% NA/PI, and 51.7% white. Mean BMI was 37.4 (SD 8.0) kg/m^2^, 24.4% had diabetes and 43.5% had hypertension. Most respondents (86.2%) perceived themselves to be overweight. Overall, respondents were reflective of our targeted survey population, although respondents were older than non-respondents and there was some over-representation of whites and under-representation of Hispanics (Appendix: Table A.1).

There were significant differences in measured baseline covariates across racial/ethnic groups ([Table 1](#t0005){ref-type="table"}). Mean (SD) BMI among Asian respondents was 33.1 (7.6) kg/m^2^, compared with 39.4 (8.2) kg/m^2^ among black respondents. Diabetes was most prevalent among NA/PI respondents (37.7%) and least prevalent among white respondents (21.8%). NA/PI respondents were most likely to be Medicaid beneficiaries (14.2% compared to 4.2% overall), and Hispanic respondents had the lowest proportion of English speaking and writing (70% compared to 91% overall). Asian respondents were least likely to self-perceive as overweight (76% compared to 86% overall).

3.2. Patient experiences of weight-related care {#s0055}
-----------------------------------------------

### 3.2.1. How often do you avoid seeing your provider because you do not want to be weighed or talk about your weight? {#s0060}

Respondents of all races/ethnicities were equally likely to say that sometimes or frequently they avoided seeing their provider for these reasons (compared with never), with 15.3% of all respondents (17.8% of those with BMI ≥ 30, 23.8% with BMI ≥ 40) indicating that they had avoided care as such. In multivariable multinomial logistic regression models, black respondents were less likely than whites to report that they frequently avoided care from their provider for these reasons (OR 0.49 (0.26--0.90)), with a trend toward all groups being less likely to report frequent avoidance compared to whites ([Fig. 1](#f0005){ref-type="fig"}). NA/PI respondents were more likely than whites to report that they did not remember if they had avoided care for these reasons (OR 9.0 (2.2, 36.9)).

### 3.2.2. How often does your provider ask your permission before discussing your weight? {#s0065}

Just over half of respondents (59.3%) indicated that their providers [never]{.ul} asked for their permission before discussing their weight. Compared to whites, Asian and NA/PI respondents were more likely to report that their providers either frequently ([Fig. 1](#f0005){ref-type="fig"}) (Asians: OR 2.7 (1.3--5.6); NA/PI: OR 2.3 (1.1,5.0)), or sometimes (Asians: OR 2.3 (1.2--4.3); NA/PI: OR 2.1 (1.1--4.1)) asked their permission before discussing their weight (as opposed to never asking).

### 3.2.3. How often has your provider been supportive of your weight concerns and efforts to be healthy? {#s0070}

Over half of respondents (61.9%) indicated that their providers were sometimes or frequently supportive of their weight concerns. There were no significant differences in response frequency across racial and ethnic groups for this survey item ([Fig. 1](#f0005){ref-type="fig"}). We found that 13.3% of survey respondents felt this question was not applicable to them.

### 3.2.4. Does your provider understand the physical and emotional challenges faced by people who are overweight or obese? {#s0075}

Just over half of respondents (52.0%) indicated that they felt their providers understood these challenges. Black respondents were more likely than whites to respond "yes" (OR 1.8 (1.2--2.8)) ([Fig. 1](#f0005){ref-type="fig"}), with no other significant differences across race/ethnic categories.

### 3.2.5. How often has your provider brought up the issue of weight at any clinic visit? {#s0080}

Among all respondents (Appendix A TableA.2), 23.1% reported that their provider never brought up the issue of weight, compared to 68.2% who said it was brought up sometimes or frequently. Among just respondents whose BMI was ≥ 30 kg/m^2^, 15.5% reported that the issue of weight was never brought up by their providers. In models using "never" as the reference answer, black patients were more likely than whites (OR 2.0, 95%CI (1.4--2.8)) to report that their providers frequently discussed their weight with them at clinic visits ([Fig. 2](#f0010){ref-type="fig"}). In contrast, all groups of patients were more likely than whites to say they didn\'t remember if their provider had discussed their weight, compared with saying it never happened (for Asian, OR 2.9 (1.4--6.1); for Hispanic OR 2.0 (1.1--3.6); for NA/PI OR 5.0 (2.1--11.7); for Black OR 1.8 (1.0,3.2)).

### 3.2.6. Has your provider ever given or discussed resources on healthy eating and weight loss? {#s0085}

Over half (59.7%) of respondents said their providers had given or discussed resources with them. Black and Asian respondents were more likely than whites to say that such discussions happened (Black respondents: OR 1.6 (1.2--2.1); Asian respondents OR 1.8 (1.1--2.9)). Asians were also more likely to say they didn\'t remember (OR 2.4 (1.4--4.4)) ([Fig. 2](#f0010){ref-type="fig"}).

### 3.2.7. Types of weight loss resources reported and desired by survey respondents {#s0090}

Among the 1627 respondents who indicated receiving weight loss resources or recommendations, we asked specifically about what kind of discussions they had, or what resources were provided. A majority (89.2%) indicated that their providers had given them general information about lifestyle changes (diet or physical activity), while fewer (63.3%) had been given information about formal classes or programs to address these lifestyle changes. Most respondents indicated they had received no information about weight loss medications (82.4% overall; 82.3% of those with BMI ≥ 30), meal replacement products (72.6% overall; 72.3% for BMI ≥ 30), or bariatric surgery (78.2% overall; 70.4% for BMI ≥ 40). There were few differences across racial/ethnic groups according to what types of resources had been discussed or recommended, except that NA/PI respondents were more likely than whites to report that a provider had recommended meal replacements (OR 2.5 (1.4--4.5)) ([Fig. 2](#f0010){ref-type="fig"}).

When asked whether they wished their providers would discuss or offer other weight management resources with them, over half of respondents indicated "Sometimes" or "Yes" (62.4%). However, responses to this item differed strongly across racial and ethnic categories. Compared to white respondents, those from all other racial/ethnic categories surveyed were more likely to respond "Yes" to this question compared to "No" (Asian OR 2.5 (1.5--4.2); black OR 2.1 (1.6--2.8); Hispanic OR 3.3 (2.3--4.7); NA/PI OR 1.9 (1.1--3.2)) ([Fig. 3](#f0015){ref-type="fig"}).

Respondents indicated they wanted more information from their providers about the following types of weight management resources: lifestyle change information (46.0%); classes/programs (46.1% overall; 46.4% of BMI ≥ 30); prescription medications (33.6% overall; 38.0% of BMI ≥ 30); meal replacements (33.9% overall; 36.9% of BMI ≥ 30) and bariatric surgery (18.0% overall; 28.2% of BMI ≥ 40). As was observed with other similar items, respondents from racial/ethnic minority groups were more likely than whites to say that they wanted more information about lifestyle changes, classes, and meal replacements ([Fig. 3](#f0015){ref-type="fig"}). Other than black respondents, all other racial/ethnic groups were also more likely than whites to indicate that they wanted more information about bariatric surgery.

4. Discussion {#s0095}
=============

In this survey of overweight and obese health plan members, we explored weight-related health care experiences, and how they might differ by patient race/ethnicity. While most respondents indicated that weight counseling occurred, desire for weight management advice and perceived provider communication differed strongly by race/ethnicity. Black respondents were less likely than whites to report frequently avoiding care for fear of weight loss discussions, and were more likely to perceive providers as understanding the challenges of being overweight. Notably, patients of all other races/ethnicities were more likely than whites to endorse a desire for weight loss discussions with their provider.

4.1. Perceptions of weight-related care overall {#s0100}
-----------------------------------------------

Nearly a quarter of respondents indicated that they had never had a discussion about weight with their medical provider, which implies higher levels of counseling than documented in other studies ([@bb0025], [@bb0020]). Nonetheless, there is room for improvement, as providers may still not be routinely addressing this issue. Making patients aware of their weight status has been shown to increase the likelihood of weight loss attempts ([@bb0060]).

While providers do need to more routinely address weight with patients, the approach to such discussions requires sensitivity. Fifteen percent of respondents overall, and nearly a quarter of those with class III obesity, reported avoiding primary care for fear that their weight might be discussed. Care avoidance is of particular concern given that it may contribute to worse health outcomes ([@bb0005], [@bb0090]). In our sample, over half of respondents indicated that providers never asked permission before talking about their weight. Implementing this simple practice, ([@bb0145]) might improve perceptions of healthcare and reduce care avoidance.

Weight management strategies discussed with respondents were primarily limited to lifestyle changes, even when we restricted to patients with BMI ≥ 30 kg/m^2^ for medications/meal replacements, or BMI ≥ 40 kg/m^2^ for surgery. While more intensive strategies such as medication or surgery are not indicated in all patients, their omission from weight management discussions may reflect a lack of comfort with or provider biases against these approaches.

4.2. Differing perceptions of weight-related care by racial/ethnic group {#s0105}
------------------------------------------------------------------------

Black respondents were more likely than whites to report that their weight had been discussed frequently by providers. This finding differs from prior work that suggests that black patients may be less likely to receive weight counseling, ([@bb0025]) perhaps attributable to our sample of a managed care population. Additionally, patients in our sample predominantly correctly perceived themselves as overweight, and prior work has shown that correct weight perception predicts higher likelihood of weight loss behaviors, ([@bb0055]) although perhaps less so among African-Americans ([@bb0050]). Black respondents were also more likely to report that they wished that their providers would have more discussions of weight with them. Non-Hispanic blacks are heavily burdened by obesity and its comorbidities, ([@bb0190]) so it is promising that they were generally favorable about receiving weight-related advice. Our results may be a signal to clinicians that they need not avoid such discussions for fear of raising a sensitive topic ([@bb0080]).

Asian respondents were more likely than whites to indicate that they didn\'t remember if a weight-related interaction had taken place with their provider. This could be related to the fact that they were also more likely to mis-perceive themselves as being of "normal weight", perhaps making them more likely to forget such discussions. This finding is somewhat in contrast to prior work by Choi et al. which found that, relative to whites, normal weight Korean Americans were more likely to misperceive themselves as overweight ([@bb0030]). Our sample, however, contained a diverse group of Asian Americans, perhaps explaining this difference. The misperception of weight status in this group is especially of concern given that our survey was limited to BMI ≥ 25 kg/m^2^, and the WHO now recommends using a lower "overweight" cutoff of BMI ≥ 23 kg/m^2^ in Asians ([@bb0105]).

Compared to whites, Hispanic respondents had similar responses in terms of perceptions of care, satisfaction and support. This finding contrasts with prior work suggesting that "Latino" patients may express lower satisfaction ratings with their PCPs than black and white patients, ([@bb0015]) perhaps because our sample of managed carepatients engages more regularly with the healthcare system than the general population. It was promising to find that Hispanic respondents desired weight loss discussions and were equally likely as other races to have discussed their weight with providers, particularly as this group may be more likely to change health behaviors as a result of such discussions ([@bb0060]).

Our sample of Native Hawaiian/Pacific Islanders and American Indians/Native Americans represented a small subset overall; therefore we may have lacked sufficient power to detect some meaningful differences between this group and our white respondents. Additionally, the grouping together of these culturally-distinct subpopulations may have obscured important patterns that could have been observed with a larger sample. As with other racial/ethnic groups, these respondents indicated wanting more information about a variety of weight management options.

Differing cultural norms around body habitus may partially explain the patterns that we observed relative to non-Hispanic white respondents ([@bb0035]). White women, for example, tend to have norms that favor a thinner body habitus, and may therefore be more sensitive to fat-shaming or anti-fat biases, making them more likely to avoid situations that bring these issues to the forefront ([@bb0150], [@bb0095], [@bb0200]). Additionally, there may be unmeasured provider-level differences between groups (e.g., patient-provider racial concordance may vary by patient race/ethnicity, level of comfort with obesity counseling, or physician weight status) that might impact communication or patient perceptions around weight ([@bb0025], [@bb0040], [@bb0065]).

Our study has several limitations. First, non-response bias may have influenced our results in several ways. Our respondents were, on average, older adults, and age may modify a patient\'s perception of care, ([@bb0015]) or the way they are treated by providers ([@bb0010]). Additionally, the lower than expected reported rates of care avoidance could be inaccurate if nonrespondents were more likely to be those patients disenchanted with healthcare. Language barriers may have led to underrepresentation of patients for whom English was not a first language, also resulting in an overly optimistic view of weight management counseling in our systems.

Provider-level factors may play an important role in a patient\'s experience of weight-related care, and we were unable to adjust for these. Additionally, we did not conduct psychometric testing of our measures in our population, which could mean that study respondents did not interpret the survey items exactly as we intended. Finally, our results are based on the subjective experiences of patients rather than objective observations of patient encounters. Therefore, personal feelings have greater potential to influence our results. Regardless, the subjective experience of care is very important and may have implications for future care utilization and health ([@bb0130]).

In conclusion, our results suggest that racial/ethnic minority groups most heavily impacted by obesity want to receive more weight loss advice and discussion from their providers, focused on interventions beyond just diet and exercise, and most patients are having positive experiences with weight-related care across racial/ethnic groups. Primary care practitioners should engage overweight/obese patients in weight management discussions in a sensitive manner to ensure mindfulness of patient goals and explore patient preferences for all the different strategies to lose weight including lifestyle changes, meal replacements, medications and surgery.
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###### 

Baseline characteristics of survey respondents according to racial/ethnic group.

Table 1

                                                             White (n = 1410 51.7%)   Black (n = 575, 21.1%)   Asian (n = 159, 5.8%)   Hispanic (n = 398, 14.6%)   NA/PI (n = 183, 6.7%)   p-value                                    Total sample (n = 2725)
  ---------------------------------------------------------- ------------------------ ------------------------ ----------------------- --------------------------- ----------------------- ------------------------------------------ -------------------------
  Age category in years (%)                                                                                                                                                                                                           
   18--39                                                    213 (15.1%)              117 (20.3%)              43 (27%)                128 (32.2%)                 59 (32.2%)              \< 0.01[a](#tf0005){ref-type="table-fn"}   560 (20.6%)
   40--59                                                    576 (40.9%)              294 (51.1%)              60 (37.7%)              176 (44.2%)                 81 (44.3%)              1187 (43.6%)                               
   ≥ 60                                                      621 (44.0%)              164 (28.5%)              56 (35.2%)              94 (23.6%)                  43 (23.5%)              978 (35.9%)                                
  Female (%)                                                 841 (59.6%)              406 (70.6%)              83 (52.2%)              237 (59.5%)                 113 (61.7%)             \< 0.01[a](#tf0005){ref-type="table-fn"}   1680 (61.7%)
  Mean BMI in kg/m^2^ (SD)                                   37.0 (7.9)               39.4 (8.2)               33.1 (7.6)              37.3 (7.6)                  39.0 (7.8)              \< 0.01[b](#tf0010){ref-type="table-fn"}   37.4 (8.0)
  Diabetes status (%)                                                                                                                                                                                                                 
   None                                                      669 (47.4%)              278 (48.3%)              66 (41.5%)              199 (50.0%)                 64 (35%)                \< 0.01[a](#tf0005){ref-type="table-fn"}   1276 (46.8%)
   Prediabetes[c](#tf0015){ref-type="table-fn"}              434 (30.8%)              142 (24.7%)              49 (30.8%)              110 (27.6%)                 50 (27.3%)              785 (28.8%)                                
   Diabetes Mellitus[d](#tf0020){ref-type="table-fn"}        307 (21.8%)              155 (27%)                44 (27.7%)              89 (22.4%)                  69 (37.7%)              664 (24.4%)                                
  Hypertension status[e](#tf0025){ref-type="table-fn"} (%)   548 (38.9%)              327 (56.9%)              74 (46.5%)              154 (38.7%)                 82 (44.8%)              \< 0.01[a](#tf0005){ref-type="table-fn"}   1185 (43.5%)
  Educational attainment (%)                                                                                                                                                                                                          
   Less than high school                                     41 (2.9%)                26 (4.5%)                8 (5%)                  98 (24.6%)                  6 (3.3%)                \< 0.01[a](#tf0005){ref-type="table-fn"}   179 (6.6%)
   High school graduate or GED                               797 (56.5%)              345 (60.0%)              72 (45.3%)              222 (55.8%)                 128 (69.9%)             1561 (57.3%)                               
   College graduate                                          572 (40.6%)              204 (35.5%)              79 (49.7%)              78 (19.6%)                  49 (26.8%)              982 (36.1%)                                
  Medicaid beneficiary (%)                                   46 (3.3%)                17 (3.0%)                3 (1.9%)                22 (5.5%)                   16 (14.2%)              \< 0.01[a](#tf0005){ref-type="table-fn"}   114 (4.2%)
  English-speaking and writing (%)                           1335 (94.7%)             541 (94.1%)              148 (93.1%)             279 (70.1%)                 177 (96.7%)             \< 0.01[a](#tf0005){ref-type="table-fn"}   2480 (91.0%)
  Perceives self as overweight (%)                           1221 (86.6%)             499 (86.8%)              121 (76.1%)             343 (86.1%)                 166 (90.7%)             \< 0.01[a](#tf0005){ref-type="table-fn"}   2350 (86.2%)

Abbreviations: White --- non-Hispanic white; Black --- non-Hispanic black; NA/PI --- Native Hawaiians, Pacific Islanders, American Indians, and Alaska Natives ([@bb5834]).

Differences between race/ethnic groups significant (p \< 0.01) based on Chi-Square test.

Differences between race/ethnic groups significant (p \< 0.01) based on Kruskal Wallis test.

Prediabetes defined as at least one outpatient ICD-9 code of 790.2, 790.29, 790.21, or 790.22 OR at least one A1c 5.7--6.4% OR at least one fasting plasma glucose 100-125 mg/dL OR at least one oral glucose tolerance test value 140--199 mg/dL during 2009--2013.

Diabetes defined using the "Supreme DM" definition ([@bb5834]) applied to labs and diagnosis codes from 2009 to 2013.

Hypertension defined based on the presence of one inpatient or two outpatient ICD-9 codes 401.xx-405.xx in 2009--2013. Study conducted on a U.S.-based sample in 2015.
